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WACKY WEEDS WIPE OUT WASTE!! PLANT RHIZOSPHERE ENHANCES THE 
BIOREMEDIATION OF POLYCYCLIC AROMATIC HYDROCARBONS {PAH) IN 
CONTAMINATED SOILS 
- Andre G. Mourad 
(George Mourad, Associate Professor of Biology; Deborah Ross, Associate Professor of 
Biology) 
-
Department of Biology, School ofArts and Sciences 
The use ofplants to reduce contaminant levels in soil is a cost-effective method of reducing the 
risk posed by contaminated sites. This new and advanced technology involves the use ofplant 
roots to aid microorganisms in the degradation of a wide variety of contaminants. Plant 
- rhizosphere remediation, more specifically called phytoremediation, is applicable to a broad 
range of contaminants. However, of these contaminants, polycyclic aromatic hydrocarbons 
(P AHs) are among the most difficult to remove from the soil. They are on the United States 
Environmental Protection Agency's priority pollutant list since some are known carcinogens and 
mutagens. P AHs are non-polar, hydrophobic, organic compounds characterized by two or more 
fused benzene rings. Bacteria which can degrade PAHs are abundant in soil. However, in the 
presence of the plant rhizosphere the degradation rate increases. The rhizosphere is the area 
immediately surrounding the plant roots, and it includes the soil and any resident microflora. In 
this area, bacterial counts can be 10 to 1000 times greater than in non-rhizosphere soil, due to the 
continual release of nutrients through the plant roots. This increase in microbe counts leads to a 
greater percentage of P AH degradation. Research done by Banks et al. (1999 Journal of 
Environmental Quality 294-298) links the presence of plants to a decrease in recalcitrant 
benzo[a]pyrene in contaminated soil. Also a team ofresearches led by Reilley et al. (1996 
Journal ofEnvironmental Quality 212-219) found that vegetated soils had significantly lower 
concentrations of P AH than unvegetated soils, ranging from 3 0 to 44 % more degradation in the 
vegetated soils. Plants and bacteria can form specific associations in which plants provide 
bacteria with nutrients, through their roots, which in turn induces the bacteria to reduce the 
toxicity of contaminated soils. 
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